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TITAOX AA: EQappOyEG TEXVNTAG VONHOoUvNG OTLG Tipooeyyioelg tediov fapuTnTag
NEPIAHWH AIAAKTOPIKHZ AIATPIBHZ: Aoyw tng Taxelag avamTugng oTov ToUEa TG Te-
XVOAOYIOG, TIOAAEG ETUOTHHEG TIPETIEL VO EVNHEPWVOVTAL XPNOLOTIOWWVTOG TEXVNTH VONMO-
ouvn/pnxavikn paBnon (artificial intelligence - machine learning). Ot yewemotipeg dev amote-
Aovv e€aipeon, OTAV TIPOKELTAL YLX TNV AVAYKALOTNTA ETEEEPYATIOG TEPATTIOV OYKOU SOOE-
VWV, aTtO TN OTLYHN TIou ol SOPLPOPLKEG TEXVOAOYLEG yivovTal TiLo akpLPeig kat AlyoTepo Xpo-
voPopeg. Eival avapevopevo, 600 TeEplocoTepa eival Ta SOPUPOPLKE SeSOUEVA TOTO TILO XPO-
voPopa sivat n Stadikacia eme€epyaaiog TOUG. XpNOLHOTIOWVTAG TEXVIKEG MNXAVIKAG H&Bnong,
ETIITUYXAVOUHE SUO TIPAYUATA, TIPWTOV, EXOUHE XUTOUATN emegepyaoio Twv SeSOUEVWY TIOV
TIOPEXOVTAL O CUVTOUEG XPOVIKEG TIEPLOSOUG Ka, SEVTEPOV, elpaoTe o€ Bon va BPoUE KoL Vol
OTIOKAE{oOUE SESOUEVA TIOVU (PAIVETAL VO EIVAL ETINPEATUEVA OTIO TPAAUATA. YTIAPXEL TIOLKIALL
SLPOPETIKWY OAYOPIBUWY 08 SLAPOPETIKEG TITUXEG TOV Ttediov TG Mewdatoiag, yeyovog mov
KaOLoTd SVOKOAO TOV CUVOLOONO Sedopevwy (TToAaLdTEPa Pe vEa dedopeva). Ooov apopd
TOV TIPOCSLOPLOPO YEWELSOUG, elval TIETMOIONOT) MOV OTL OL EPAPHOYEG UNXAVIKNAG HABNOoNG Kot
TEXVNTNG VONUOoUVONG Ba TIPETEL VA EQAPUOLOVTAL, WG AOYLOUIKO OVOLXTOU KWOLKQ, TO OTIOI0
Ba PmopoVoE va EETAOTEL KAl VAl XPNOLUOTIONOEL Yot EKTIASEVTIKOVG OKOTIOVG O€ MNaVETLOTH-
ML, KXBWEG KAl YL EPEVVNTIKOVG OKOTIOUG. AVTIKELPEVIKOG OKOTIOC EIVaL N avATITLEN TIAPOUG
AOYLOMLKOU TIOU XPNOLUOTIOLEL TIpWwTOYEVH SeSOopEVA Yl TN HOVTEAOTIOINCN TOV yrtvou Tediou
BapVTNTOG KAL TNV TIPOCEYYLON TNG ETILPAVELAG TOV YEWELSOUG. H KUpla avalRtnon Tng Tpo-
TEWOHEVNG £PEVVAG €ival 0 BEATIOTOG OUVOVACHOG TIOAXLOTEPWVY HEBOSWVY OTNV EKTIMNON Ye-
WELSOVG, TL.X. ZNUELOKNA TIPOTAPHOYN EAGXLOTWY TETPAYWVWV KL PATUATIKE AVAAVGT, E TIPO-
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OPATA AVATITUYUEVOLG aAYOpLBuoug Tovu Paciovtal oTnv TEXVNTA VONUOOUVN KAl TNV aV&-
Auon peydhou dykou dedopévwv. H ouyxpovn avamtugn tg Sopu@optkig yewdaloiag otnv
ETIXELPNOLOKNA TNG PACN OTIALTEL TNV eMeEePyaoia PeYGAOU OYKOU TIOAPATNPACEWV Kal TN PEA-
TLOTN APOMOLWON TOVG O KATCAANAO HaBNnpaTika povteAda. Ot KAaoLkeg peBodol ekTipnong
oTn yewdawoia dev SlaBETouv oAyopLBoug «avaAuong LeydAou oykou dedopevwv». EmimAgoy,
yla Tn Snpoaisuon mpoiovTwyY O TIPAYHATIKO XPOVO, N YEWOALTIKH KOWVOTNTA TIPETIEL VO AUPO-
MOLWOEL 600 TO SUVATOV YPNYyoPOTEPA VEX SOPUPOPIKA SESOUEVA OE HOVTEAD TTOPOTAPNONG
™G ynG O KUPLOG 0TOXOG TNG MEAETNG glval n avamtuén evog UTIEPOUYXPOVOU OAYOPLOUOU
TIPOKELHEVOU VO CUVOUAOTEL N 0TABEPOTNTA TWV KAACIKWY HEBOSWV YEWSALTIKAG EKTIHNONG
ME TO TIPOOPATA EPYOAEiQ TNG TEXVNTNG VONUOOoUVNG OTnv avaAuon dedopevwy. H yAwooao
TIPOYPOUUATIOPOU 0TNV OTtola Bt KATAOKEVOGTEL TO AOYLOMIKO Ot TIPETIEL VX £lValL ULa YAWOOX
€VUKOANG EKPABNONG TOOO yla HaBNTEG OGO KA VLA ETILOTHOVEG TIOL £X0UV TIEPLOPLOKEVN N KO-
BoAov gumelpia o€ YAWOOEG TIPOYPAUUATIONOV, OTIWG To MatLab, to omolo givar pia yAwooo
TIPOYPOUUATIOUOU HE AVOAUTLKO “"KEVTPO” fonBelag. Oa NTav evola@epov va SnuoupynOel pia
EQOPUOYN HNXAVIKA HEOnong atnv omoia va elodyovtal petaAnTeg Oa poadlopidoval ot
METAPBANTEG KATA TNV ELOAYWYN TOUG Kot Ba Bplokel TIG BEATIOTEG AVCELG YL TOV TIPOCSLOPLOUO
TOV YEWELS0UG, amd TIg NN untdpyxovoeg pPeBodoug, kabwg kat Ba Snuovpyel pioe cVykpLon
TWV AVoEWV oV SIVoVTaL PE UL TIPOTEWVOUEVN BEATIOTN €T OV, BAOEL OTATIOTIKWY a&LOAO-
yNoewv. AEEeLg KAELOLA:

« Artificial Intelligence (Texvntr) vonuoouvn)

 Machine Learning (Mnxavikr) pa@non)

« Big data analysis (Av&Auon peydAou Oykou SeSopEVWVY)

« Gravity Field modelling (MovteAomoinon touv mediov BapitnTog)

» Neural Networks (Nevpwvika Siktua)

« Geoid Estimation/ Determination (Ektipnon/mpoogyylon yeweldoug)

* Heterogeneous data combination (ZuvSuaoudg etepoyevwv Sedopuevwv)
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SUMMARY OF DOCTORAL THESIS: Due to the rapid development in the field of technology,
many sciences have to be updated using artificial intelligence/machine learning. The geosciences
are no exception when it comes to the necessity of processing huge amount of data since the
satellite technologies become more accurate and less time-consuming. It is to be expected, the
more satellites data, the more time-consuming their processing is. Using machine learning tech-
niques , we achieve two things, first, we have automatic processing of data provided in short
periods of time and, secondly, we are able to find and exclude data that appears to be affected
by errors there are a variety of different algorithms in different aspects of the Geodesy field,
which makes it difficult to combine data (old with new data). As for the geoid determination, it
is my belief that machine learning applications and artificial intelligence should be implemented
as open source software, which could be examined and used for educational purposes in Uni-
versities, as well as for research purposes. Objective purpose of this proposal, is to develop com-
plete software that uses raw data to model the Earth's gravity field and approximation of the
surface of the geoid. The main quest of the proposed research is the optimal combination of
past methods in geoid estimation, e.g. Pointwise least squares collocation and spectral analysis,
with recently developed algorithms based on artificial intelligence and the analysis of large vol-
umes of data. The modern development of satellite geodesy in its operational phase requires
the processing of a large amount of observations and their optimal assimilation into appropriate
mathematical models. The classic estimation methods in geodesy lack of "big data analysis" al-
gorithms. Additionally, for publishing products in real-time , the geodetic community needs to
assimilate as much as possiblefaster new satellite data into earth observation models. The main
goal of this study is the development of a state-of-the-art algorithm in order to combine the
stability of classical methods of geodetic assessment with recent artificial tools intelligence in
data analysis. The programming language in which the software will be built should be one easy-
to-learn language for both students and scientists who have limited or no experience in pro-
gramming languages, such as MatLab, which is a language programming with detailed help
"center". It would be interesting to create a machine learning application in which variables are
inserted, it will identify the variables as they are entered and find the optimal solutions for the
determination of the geoid, from the already existing methods, as well as create a comparison
of the given solutions with a proposed optimal choice, based on statistical evaluations.
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